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Abstract Menarche is a discrete, transitional event that
holds considerable personal, social, biological, and devel-
opmental signiﬁcance. The present longitudinal study
examined both the transition and timing of menarche on the
trajectory of anxiety in girls with histories of childhood
maltreatment (N = 93; 63% European American, 14%
multiracial, 10% Latino, 9% African American, and 4%
Native American). We hypothesized that because menar-
che is a novel, unfamiliar experience, girls would show
greater anxiety around the time of menarche. The anxiety-
provoking nature of menarche may be accentuated among
earlier-maturing girls and girls with histories of childhood
sexual abuse. Results indicated that earlier-maturing girls
were more anxious in the pre- and peri-menarche periods
than their later-maturing peers; however, their anxiety
declined after menarche. Childhood sexual abuse was
associated with heightened anxiety throughout this transi-
tion. The developmental signiﬁcance of the timing and
transition of menarche in relation to childhood sexual
abuse and anxiety is discussed.
Keywords Menarche  Puberty  Timing  Transition 
Childhood maltreatment  Sexual abuse  Anxiety  Girls
Introduction
Developmental scientists have long been interested in ideas
of transitions and timing to explain continuity and dis-
continuity in psychopathology (Rutter 1996a, b). Transi-
tions are characterized by an event that bridges one stage of
life to the next. Timing, on the other hand, mainly concerns
a timetable of when a speciﬁc transitional event occurs in
one’s life. These two concepts are intertwined, yet they
independently affect the development of psychopathology.
Although conceptually distinct, transition and timing are
often treated simultaneously in an undifferentiated manner
or placed as competing concepts, an oversight that can
leave the picture of development incomplete.
The effect of menarche on the emotional adjustment
in girls is an exemplar that requires an understanding of
the intricate relationship between transition and timing.
Menarche is a discrete, transitional event in biosocial
development; however, the timing of its occurrence also
has developmental implications that inﬂuence emotional
adjustment. Despite the fact that the concepts of transition
and timing are both central to the understanding of the
developmental mechanisms linking menarche and psy-
chosocial outcomes, their roles have rarely been examined
in a systematically integrated manner. The present study
targets both the timing and transition of puberty to eluci-
date emotional responses during this critical developmental
juncture. In particular, we examined trajectories of anxiety
during the course of menarcheal transition to speciﬁcally
address three developmental questions: How does anxiety
in girls change before, during, and after menarche? Does
anxiety during pre-, peri-, and post-menarcheal phases
differ by the timing of this transition? How do associations
between anxiety and menarche vary according to early
life experiences? Speciﬁcally, do girls with histories of
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during this transition?
To examine these questions, anxiety trajectories during
the menarcheal transition, in relation to the timing of
menarche, were examined in a sample of girls with mal-
treatment histories. Unraveling the pattern of changes in
anxiety during the menarcheal transition is crucial, as the
examination of the pattern of change in a developmental
system itself constitutes the explanation of the change
(Overton 1998). We speciﬁcally attempted to disentangle
menarcheal timing and transition to explore how normative
maturation may be challenging for some children but not
for others. In addition, the present study focused on a
uniquely high-risk contextual circumstance (i.e., childhood
sexual abuse) to elucidate the ways in which high envi-
ronmental strain may intersect with normal developmental
pathways to shape girls’ experience of this critical mile-
stone. Results of these analyses hold promise for deepening
our awareness of the developmental mechanisms that may
help explain the relationships of menarche and anxiety, and
for understanding trajectories of risk versus resiliency
during this transition.
Menarcheal Transition, Timing, and Anxiety
Menarche is a developmental milestone that symbolizes the
transition from girlhood to womanhood. This transitional
event not only involves a biological transformation in girls’
bodies that brings qualitative shifts from reproductive
immaturity to fertility, but also demands emotional and
social adjustments to the new identity and expectations
associated with a mature body (Brooks-Gunn and Petersen
1983; Ruble and Brooks-Gunn 1982). Because menarche is
an uncertain, ambiguous, and novel event (Caspi and
Mofﬁtt 1991), the arrival of a ﬁrst menstrual cycle is often
accompanied by negative feelings (Rembeck et al. 2006),
including anxiety, surprise, dismay, panic, confusion
(Brooks-Gunn and Ruble 1982; Ruble and Brooks-Gunn
1982), embarrassment, and ambivalence (Moore 1995;
Tang et al. 2003). Other morphological changes that occur
during pubertal development are continuous and gradual
(e.g., breast development, growth spurt, skin changes,
growth of pubic hair), but menarche is often sudden,
unanticipated, and unplanned. Such an abrupt transition,
which is particularly salient in earlier-maturing girls, may
provoke anxiety because it does not allow time for emo-
tional preparation (Ruble and Brooks-Gunn 1982). This
anxiety, however, seems transient: Although girls may
initially report anxiety, ambivalence, and confusion at the
peri-menarcheal phase (Ruble and Brooks-Gunn 1982),
they eventually adjust (Brooks-Gunn and Ruble 1982). As
these studies on the experience of menarche vividly illus-
trate, menarche can be conceived as a life event that
demarcates the boundary between two different stages of
life (girlhood to womanhood) and may bring temporary
turbulence and some discontinuity in the emotional life of
girls. However, these studies—though seminal—are dated;
the majority of research on girls’ emotional reactions
during the menarcheal transition was conducted more than
two decades ago (e.g., Ruble and Brooks-Gunn 1982) and
children’s awareness, responses, and interpretations of
menarche may have changed since that point.
While transitional aspects of menarche are crucial to
understanding the universal adjustment of girls at puberty,
certain individual differences might make the transition
to menarche more challenging. First and foremost is the
timing of menarche. A substantial body of research has
investigated the link between pubertal timing (including
age at menarche) and internalizing psychopathology (for
reviews, see Ge and Natsuaki 2009; Mendle et al. 2007).
With speciﬁc regard to anxiety, girls who mature early tend
to exhibit more anxiety symptoms and panic attacks
(Hayward et al. 1992; Kaltiala-Heino et al. 2003; Reardon
et al. 2009). This heightened risk for anxiety among early
maturers persists over the course of adolescence and into
young adulthood, highlighting the long-term developmen-
tal implications of pubertal timing (Graber et al. 2004; Zehr
et al. 2007).
One potential explanation of the increased risk for
anxiety in earlier-maturing girls is that they are less
equipped to handle the challenges and stress of maturation
than girls who reach the same developmental milestones at
a later chronological age (Caspi and Mofﬁtt 1993; Ge and
Natsuaki 2009). Compared to later-maturing counterparts,
earlier maturers experience a truncated preparation time to
develop resources and skills needed to cope with the array
of new stressors that emerge with the acquisition of
physical maturity. As a result, earlier-maturing children
experience heightened levels of emotional distress. This
explanation is readily applicable to the mechanisms that
link menarcheal timing and girls’ reaction to menarche.
Indeed, evidence shows that girls who mature early and/or
are unprepared tend to react more negatively to menarche
(Ruble and Brooks-Gunn 1982).
There are, however, several questions that have not been
addressed in previous work. First, the majority of prior
studies conceptualizing menarche as a life event has lim-
ited their scope to speciﬁc reactions to menarche, exclud-
ing how global feelings of anxiety, apprehension, and
worry emerge in girls during the months surrounding this
transition. Second, prospective, longitudinal designs
allowing for a study of process mechanisms by following
girls from pre- to post-menarcheal stages are rare (for
exceptions, see Brooks-Gunn and Ruble 1982; Ruble and
Brooks-Gunn 1982). Given the universality and salience of
menarche in girls’ lives, how girls navigate the menarcheal
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experience warrants revived attention in a longitudinal
study that covers the time span before and after menarche.
The ﬁrst goal of the present study was, therefore, to
examine the effects of menarcheal timing on trajectories of
anxiety during the transition from pre- to post-menarcheal
phases.
Sexual Abuse and Anxiety in the Menarcheal
Transition
In addition to the timing of menarche, a historyof childhood
maltreatment, particularly childhood sexual abuse (CSA),
contributes to girls’ emotional responses to menarche. In
general, girls who have experienced CSA tend to manifest a
wide array of psychopathologies such as anxiety and
depression (e.g., Beitchman et al. 1992; Silverman et al.
1996). In particular, evidence has begun to accumulate,
indicating that victims of CSA tend to develop distress and
emotional difﬁculties in the domain of sexual functioning.
For instance, victims of CSA report a variety of sexual
difﬁculties later in life, including sexual aversion and
ambivalence (Noll et al. 2003), sexual concerns, and sexual
adjustment problems (van Bruggen et al. 2006). Given that
menarche is a signal that a girl has reached her full repro-
ductive potential, the sexual connotation inherent in men-
arche may be distressing for girls with histories of sexual
trauma. Such negative feelings may develop from unpleas-
antmemoriesandtraumasacquiredthroughCSA(Nolletal.
2003), which may be reactivated in the context of emerging
sexuality. Our current knowledge is limited, however, with
regard to how CSA inﬂuences anxiety in girls during the
menarcheal transition. Therefore, the second goal of this
investigation was to contribute to the understanding of how
anxiety and sexual abuse might be important mechanisms
relating to pubertal development across adolescence. This
approach to understanding the link between menarche and
anxiety by embedding menarche in the context of girls’
developmental history (e.g., experiences of CSA in child-
hood) is in accordance with a growing number of investi-
gators who argue for a more nuanced consideration of the
individual social context in which puberty unfolds across
development (e.g., Conley and Rudolph 2009; Ge and Nat-
suaki 2009; Graber 2003; Rudolph and Troop-Gordon
2010).
Although not central to the present study,it is noteworthy
that CSA may contribute not only to the nature of the
emotional response to menarche, but may also be predictive
of the timing of this event. Girls with CSA tend to have
menarche earlier than girls who have not experienced CSA
(Bergevin et al. 2003; Romans et al. 2003; Turner et al.
1999; Wise et al. 2009; Trickett and Putnam 1993). This is
certainly the case for the girls in our sample: As we report in
a previous study, girls with CSA reached menarche at an
earlier age than girls who experienced other forms of
childhood maltreatment but not sexual abuse (Mendle et al.
in press). While the precise mechanism by which CSA
precipitates an early onset of menarche is not well under-
stood,anumberofdifferenthypotheseshavebeenproposed.
For instance, accordingto Belsky etal.(1991),childrenwho
are raised in the context of a harsh, stressful rearing envi-
ronment in childhood have an accelerated reproductive
schedulebecausethey developmistrusttowardcommitment
and investment in social relationships, and eventually adopt
a reproductive strategy that permits more conceptions in
lifetime. The accelerated reproductive schedule is helpful in
their circumstances because it maximizes the reproductive
ﬁtnessbyprolongingthetimewindowforreproductivityand
fertility. In contrast to the evolutionary pathway posited by
Belsky and colleagues, Trickett and Putnam (1993) suggest
that the trauma of CSA may activate the hypothalamic-
pituitary-adrenal (HPA) and hypothalamic-pituitary-gona-
dal (HPG) axes prematurely, precipitating an early onset of
maturation, and explaining some of the emotional behav-
ioral dysregulation commonly emerge in CSA victims.
Although the focus of this study was exclusively on the
effects of CSA and menarche on psychopathological out-
comes, readers are reminded of the intricate, complex
associations among these three concepts.
The Present Study
The overarching aim of the current study was to examine
the effects of menarcheal timing and CSA on trajectories of
anxiety during the transitional periods of pre-, peri-, and
post-menarche in girls with a history of childhood mal-
treatment. This study was designed to revisit the earlier
literature on girls’ reactions to menarche and to expand it
by incorporating the role of childhood family environment
(i.e., childhood maltreatment) and by paying special
attention to both the transition and timing of menarche as
critical developmental processes. Several methodological
and conceptual strengths were employed. First, the study
was based on a uniquely high-risk sample of girls who had
experienced highly adverse family environments in child-
hood. This kind of sample has been largely absent in the
puberty literature and its inclusion helps to better elucidate
contextual circumstances affecting the experiences of
menarcheal transition. Second, the maltreatment incidents
were all corroborated by the ofﬁcial documents. Third, this
longitudinal study was implemented when many girls in
the sample were experiencing menarcheal transition.
Therefore, we were able to study the developmental change
in anxiety as girls’ bodies transformed from pre- to post-
menarche.
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following the literature on early pubertal maturation and
psychopathology (e.g., Ge and Natsuaki 2009; Mendle
et al. 2007) as well as previous work on girls’ reaction to
menarche (Ruble and Brooks-Gunn 1982), we hypothe-
sized that earlier-maturing girls would show higher levels
of anxiety at the peri-menarcheal phase than their later-
maturing counterparts. Second, we expected levels of
anxiety to decline gradually in post-menarche. The
rationale underlying this hypothesis was that as girls
experience and gain knowledge about menarche, the
novelty and unknown factors associated with menstrua-
tion, which may provoke anxiety, wanes over time.
Additionally, we expected the decline in anxiety to be
particularly salient for early maturers because their men-
archeal status loses its peculiarity over time as an
increasing number of later-maturing girls become post-
menarcheal. Third, we expected that girls with a history
of CSA would be at a heightened risk for anxiety during
the transition from pre- to post-menarcheal status, com-
pared to girls with a history of childhood maltreatment of
a non-sexual nature (e.g., neglect, physical abuse). We
focused on CSA in particular because pubertal develop-
ment is inherently a part of sexual maturation and the
traumatizing prior experience of CSA is a likely devel-
opmental risk factor that may lead girls to have anxious
reactions to their changing body.
In pursuit of the study goals and the above-mentioned
hypotheses, we took three potential covariates into account.
First, it is important to acknowledge that in a sample of
individuals with maltreatment experiences, such as this
present sample, the co-occurrence of multiple maltreatment
subtypes is standard (Manly et al. 2001). In order to
examine unique effects of CSA, we statistically considered
the presence of maltreatment types other than CSA.
Second, the effect of chronological age was considered
because research has shown that trajectories of anxiety
(i.e., generalized anxiety disorder symptoms) follow an
upward age trend during adolescence, particularly for girls
(Hale et al. 2008). Finally, because this study was a part of
an intervention trial in which the participants were ran-
domly assigned to a behavioral support intervention con-
dition or to a regular foster care control condition
(Chamberlain et al. 2006), we included the intervention
condition as a cluster variable in the analyses. Intervention
effects were not a focus of the present study and were not
hypothesized to relate to the study variables. We also
considered ethnicity as a potential covariate. However, we
found no evidence of ethnic differences in age at menarche
[F (4, 88) = 0.63, n.s.], anxiety [Time 1, F (4, 88) = 0.86,
n.s.; Time 2, F (4, 88) = 0.79, n.s.; Time 3, F (4,
83) = 0.72, n.s.], or any other study variables. Therefore,
ethnicity was omitted from the primary analyses.
Method
Participants
The study included a sample of 93 girls living in state-
supported foster homes who were ﬁnishing elementary
school between 2004 and 2007. All participants had a
history of childhood maltreatment and were part of an
intervention trial in which they were randomly assigned to
a behavioral support intervention condition or to a regular
foster care control condition (Chamberlain et al. 2006). The
girls were referred through local child welfare systems and
were recruited with their foster parents during the spring of
their ﬁnal year of elementary school.
At the inception of the study, the girls were, on average,
11.54 years of age (SD = 0.48, range = 10.44–12.92).
The ethnic distribution was as follows: 60% European
American, 15% multiracial, 11% Latino, 10% African
American, and 4% Native American. The girls entered
foster care at an average age of 7.63 years (SD = 3.14)
and spent an average of 2.90 years in foster care
(SD = 2.25) at the start of the study. Of the 93 girls in our
sample, 80% had experienced multiple foster care place-
ments, with an average of 3.9 placements (SD = 3.03,
range = 1.0–18.0).
Procedure
The present study included three waves of longitudinal data
collected at baseline (T1), 12 months (T2), and 24 months
(T3). Although the original study consisted of four major
assessments (an additional assessment at 6 months after the
study began), the present investigation did not include data
from the 6-month assessment because information regard-
ing anxiety was not collected at that time point. This study
utilized three sources of data, including a standardized
interview and questionnaires for each girl, an interview
with each girl’s caseworker, and the collection of child
welfare records. The interviews took approximately 2 h.
Retention rates across the study period ranged between 86
and 93%.
Measures
Anxiety Symptoms
The Revised Children’s Manifest Anxiety Scale (RCMAS;
Reynolds and Richmond 1978, 1979) was used to assess
the girls’ current anxiety symptoms. The RCMAS is a
widely-used instrument for assessing the level and nature
of anxiety in children and adolescents. It consists of 37
items: nine that measure social desirability in item
responses (‘‘Lie’’ scale) and 28 that measure anxiety in
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anxiety, worry and over-sensitivity, and fear/concentra-
tion). Participants circled ‘‘yes’’ for each statement that was
true about themselves, and ‘‘no’’ for each statement that
was not. The RCMAS has demonstrated high three-week
test–retest reliability (r = 0.90; Reynolds and Paget 1983)
and adequate nine-month test–retest reliability (r = 0.68;
Reynolds 1981). Anxiety items were summed to index the
level of anxiety. Internal consistency for the anxiety scale
in this study was acceptable (a = 0.87, 0.83, and 0.84 for
T1, T2, and T3, respectively). In the current sample, 15, 8,
and 5% of the participants manifested a clinical level of
anxiety (a T score of 60 or above) for T1, T2, and T3,
respectively.
Age at Menarche
At each wave, girls reported whether they had their ﬁrst
menstrual cycle and, if so, the age (years and months) at
which it occurred. By repeatedly inquiring about menarche
at all three waves, the study design allowed us to capture
the information about girls who had not had their ﬁrst
menstrual cycle at previous time points but had at one of
the later time points. Girls who had reached menarche at
previous time points were also asked about age at menar-
che at subsequent time points. The consistency of their
menarche reports across the study period was over 95%.
We used the ﬁrst-time reported data, which is the closest to
each girl’s actual experience of menarche. This strategy
helps to reduce telescoping bias (Pickles et al. 1994)i n
which events are remembered as closer to the date of
interview than they actually are.
There were only 25 girls who reached post-menarcheal
status by T1. Twenty-nine girls who were pre-menarcheal
at T1 became post-menarcheal by T2. Eleven additional
girls reached post-menarcheal status by T3. A follow-up
telephone interview was conducted after the 24-month
assessment that inquired about menarche. With 28 addi-
tional girls who were pre-menarcheal at T3 becoming post-
menarcheal by the follow-up telephone interview, a total of
93 girls reported that they had their menarche by the end of
the study. Therefore, 73% of girls underwent the menarc-
heal transition during the study period. The mean age of
menarche in this sample was 11.99 years (SD = 1.00). In
general, the current sample experienced menarche a few
months earlier than the recent population of U.S. girls
(average age of menarche at 12.4 years; McDowell et al.
2007), which is consistent with research indicating that
timing of menarche tends to be accelerated among girls
raised in stressful childhood environments (see Belsky
et al. 1991; Ellis 2004).
Based on the distribution of age at menarche in the
sample, girls were divided into two different menarcheal
timing groups (i.e., an earlier- and a later-maturing group).
The cut-off was determined by the median split (which was
found to be equivalent to the mean) of age at menarche at
12 years (144 months). The median split was used to
ensure an adequate sample size for each group. Girls who
had their ﬁrst menstrual cycle before the age of 144 months
(n = 44) were classiﬁed as those who matured earlier
than peers. The mean age at menarche of the earlier-
maturing girls in the current sample was at 133.7 months
(11.14 years), which is earlier than the national average in
the recent cohort of girls who were born between 1980 and
1984 (the average age at menarche = 12.4 years, McDo-
well et al. 2007). Only 10% of U.S. girls are estimated to
have menarche by 11.11 years of age (Chumlea et al.
2003). Girls who had their ﬁrst menstrual cycle at or after
age of 144 months (n = 49) were identiﬁed as later-
maturing. The mean age at menarche in girls who were in
the later-maturing group was 153.0 months or 12.8 years
old, which was slightly later than the national average
(McDowell et al. 2007).
To provide further support for the group classiﬁcation,
we examined the distribution of the Pubertal Development
Scale (PDS; Petersen et al. 1988) by different maturation
groups. Across three waves, girls completed a slightly
abbreviated version of the PDS that comprised three items
assessing changes in body hair, skin (e.g., development of
pimples and acne), and breast growth. Girls reported their
responses using a 4-point Likert scale (1 = no changes yet,
4 = seems completed). As shown in Table 1, girls who
were classiﬁed as earlier maturers scored higher on the
PDS items than those who were assigned to the later-
maturing group, with two exceptions. Unexpectedly, there
was no group difference on the item of body hair growth at
T1 (p = .24) and only a marginal signiﬁcant difference
between groups on the item of skin change at T3 (p\.10).
However, in general, girls whose menarche arrived earlier
showed more advanced pubertal development in other parts
of their bodies (i.e., body hair, skin change, and breast
development). These ﬁndings provide further validity for
the two-group classiﬁcation by timing of menarche in this
sample.
Sexual Abuse
Childhood maltreatment experiences were based on child
welfare records. The ofﬁcial records were coded according
to a modiﬁed version of the Maltreatment Classiﬁcation
System (MCS; Manly et al. 2001). The MCS system clas-
siﬁes maltreatment cases into subtypes, one of which
included sexual abuse. Coders reviewed the child welfare
case records to identify incidents of maltreatment. The case
had to match the MCS deﬁnitions of maltreatment and had
to be veriﬁed by the child welfare system caseworker in
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of the cases were double-coded to check inter-rater reli-
ability, and the inter-rater agreement of sexual abuse was
86%. It is important to note that by the nature of the pro-
ject, all girls had experienced at least one type of mal-
treatment before the enrollment in the study.
The sample was unique in that the participating girls
experienced unusually high-risk childhood environments.
Fifty-three percent of the girls had at least one incident of
physical abuse and 77% had at least one incident of emo-
tional maltreatment. More pertinent to the present study,
the current coding scheme revealed that approximately
64% of the girls (n = 62) experienced at least one episode
of CSA (M = 2.16 incidents of CSA per person,
SD = 1.36). The remaining one-third of the girls (n = 31)
reported no history of CSA. We coded the girls with no
CSA (but with a history of childhood maltreatment other
than CSA) as zero and those with CSA experience as one.
When studying the effects of pubertal timing and
childhood maltreatment, researchers must be aware of the
confounding nature of CSA and menarcheal timing, espe-
cially given that girls who have experienced CSA are more
likely to experience menarche earlier than peers. However,
under the operationalization of pubertal timing and CSA in
the current investigation, we also found that there are
variations in age at menarche by CSA status. The results
from the cross-tabulation indicated that in girls with a
history of CSA, there were 36 earlier maturers and 26 later
maturers. In girls without any CSA history, there were 8
earlier maturers and 23 later maturers. Therefore, although
girls with a history of CSA generally experienced menar-
che at an earlier age than girls without a CSA history, there
was individual variation.
Gynecological Age
Because the goal of the study was to examine develop-
mental trajectories of anxiety surrounding menarche,
gynecological age was used as a unit of time (a more
detailed discussion is provided in a later section). Gyne-
cological age was calculated by subtracting the age at
menarche (in months) from the date of the assessments
(e.g., Dorn et al. 2009; van Hooff et al. 2000). With three
waves of data collection, the study captured the girls’
anxiety between 39 months prior to and 46 months after
menarche, although the majority of data (83%) concen-
trated on the time window of ±24 months of menarche.
To increase the number of cases in each time window,
we categorized the time variable into eleven phases:
ﬁve phases of the pre-menarche periods (6 months,
7–12 months, 13–18 months, 19–24 months, and 25?
months prior to menarche), at menarche (peri-menarche, or
the intercept), and ﬁve phases of the post-menarche periods
(6 months, 7–12 months, 13–18 months, 19–24 months,
and 25? months after menarche). Table 2 presents the
number of observations by time since menarche. A total of
274 observations were obtained across the three waves of
data collection.
Due to the nature of the study design, it is important to
note that earlier-maturing girls may be over-represented in
data regarding the post-menarcheal periods (they are more
likely to have had menarche before the inception of the
study), and later-maturing girls may be over-represented in
data regarding the pre-menarcheal periods. To address this
possibility, we computed the number of participants by
gynecological age and menarcheal timing status (see
Table 2). While the distribution of the participants
Table 1 Means of items in the Pubertal Development Scale by menarcheal timing groups
Waves Changes in body hair Skin changes Breast development
Earlier Later F(df) Earlier Later F(df) Earlier Later F(df)
T1 3.10 2.79 (1, 87) = 1.37 2.59 2.10 (1, 89) = 5.85** 2.55 2.17 (1, 87) = 8.32***
T2 3.54 2.98 (1, 85) = 4.52** 2.71 2.30 (1, 86) = 5.07** 2.71 2.25 (1, 86) = 12.24***
T3 3.70 2.93 (1, 81) = 12.56*** 2.80 2.40 (1, 83) = 3.08* 2.90 2.45 (1, 82) = 9.34***
* p\.10; ** p\.05; *** p\.01
Table 2 The number of observations over time by menarcheal phase and timing
Pre-menarche (in months) At menarche Post-menarche (in months) Total
25? 19–24 13–18 7–12 1–6 1–6 7–12 13–18 19–24 25?
Earlier maturers 2 10 2 14 21 19 23 37 128
Later maturers 9 9 18 18 26 7 17 23 8 10 1 146
The total number of observed cases 9 9 18 20 36 9 31 44 27 33 38 274
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maturing girls than earlier-maturing girls in the pre-men-
archeal data, and vice versa in the post-menarche data, both
groups covered the transition from pre- to post-menarche.
However, caution should be exercised in interpreting the
results, as the number of observations for earlier-maturing
girls in the pre-menarcheal period, in particular, was small.
Covariates
Frequency of Physical Abuse
Multiple subtypes of maltreatment often co-occur in a
single case of childhood abuse (Manly et al. 2001). In the
current sample, girls with CSA had been physically abused
more frequently (M = 1.21) than the girls without any
CSA (M = 0.58), F (1, 91) = 5.03, p\.05. Therefore, we
included the number of physical abuse incidents as a
covariate, derived from the same MCS coding system as
described above for CSA. There were no statistical dif-
ferences in the frequency of other subtypes of maltreatment
between girls with CSA and those without; thus, they were
not included in the analyses.
Chronological Age
We statistically controlled for age at T1 in the analytical
models.
Intervention Condition
Although intervention effects were not a focus of the
present study and were not hypothesized to relate to the
study variables, we took the intervention condition into
account as a clustering variable in our analyses.
The Analytical Strategy
Study Design
The primary mission of longitudinal studies is to examine
intra-individual change over time and inter-individual dif-
ferences in the changes (Baltes and Nesselroade 1979). The
present study is no exception; the aim of this study was to
examine trajectories of anxiety during the menarcheal
transition. However, achieving this goal necessitated spe-
cial care in the analytical strategy. Two analytical strate-
gies were adopted: the repeated assessment of menarcheal
information and the use of gynecological age as a time unit
of analysis. These two strategies allowed us to take a
development approach and examine changes in anxiety
symptoms in the pre-, peri-, and post-menarcheal phases.
In order to investigate the ebbs and ﬂows of anxiety
during the transition, it is important that the assessment
schedule captures anxiety before, during, and after girls’
menarche. This is a complicated task because of the wide
variation in the age at which girls reached menarche. The
majority of menarche research tends to use retrospective
report of menarche, which inevitably limits the assessment
of ‘‘current’’ anxiety to the post-menarche period. As
mentioned previously, although some girls in the analytical
sample had reached the post-menarcheal status by the time
the study began, the majority (73%) of the girls in our
sample were premenarcheal at the outset of the study. We
repeatedly asked detailed questions about menarche over
several data assessments in an effort to capture their tran-
sition from pre- to post-menarcheal status.
The second analytical approach we adopted to capture
girls at the menarcheal transition is the use of gynecolog-
ical age, instead of chronological age, as a time unit of
analysis. Researchers interested in intra-individual changes
over time typically analyze data by examining how indi-
viduals of roughly the same age change over multiple
waves of data collection. In such cases, the unit of analysis
(or X-axis on the graph that describes an age trend) is
chronological age. While chronological age is the funda-
mental unit to describe development, the meaning attached
to age can sometimes be opaque (Rutter 1989). The
questions addressed in the present study represent one of
those cases; simply describing age-dependent trends is not
a sufﬁcient way to illustrate how individuals change before,
during, and after an event (e. g. menarche). Thus, we use
gynecological age (i.e., the time interval between menarche
and the assessment of anxiety for each individual) as a time
scale. Figure 1 illustrates two hypothetical cases in which
anxiety symptoms of two girls of the same age are assessed
at age 11, 12, and 13 for T1, T2, and T3, respectively. For
Subject A (an earlier maturer who had menarche at age 11),
the T1 assessment reﬂects data collected at the year of
menarche. The T2 and T3 assessments were 1 and 2 years
after she experienced her ﬁrst menstrual cycle, respec-
tively. For Subject B, who had menarche at age 12, the T1
assessment was conducted 1 year before she had menarche;
the T2 and T3 assessments represent the year of menarche
and 1 year after her ﬁrst menstrual cycle, respectively.
Essentially, this strategy is analogous to centering the time
unit at the age of menarche (i.e., peri-menarche).
Although all participants were interviewed at the same
calendar time (i.e., at baseline, 12 months, and 24 months),
the timing of their interviews relative to age of menarche
differed due to the natural variability in the age of men-
arche. Thus, the timing of assessment in the present study
was variant. In other words, the number of assessments is
equal for everyone, but the anxiety data were not collected
at the same time (in relation to menarche) for all
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123individuals. However, when everyone’s anxiety data were
aggregated, a four-year span surrounding menarche (i.e.,
24 months before and after menarche) was covered. This is
known as an accelerated longitudinal design. When data
consist of limited repeated assessments of several cohorts
with temporally overlapping measurements among the
cohorts (gynecological cohort in the case of the present
study), it is possible to link limited longitudinal data from
adjacent age cohorts to approximate a long-term growth
curve. The accelerated longitudinal design is an efﬁcient
research design because it can approximate a long-term
longitudinal study by conducting several short-term lon-
gitudinal studies of different age cohorts simultaneously
(Duncan et al. 1996). Evidence has shown that this
approach can correctly recover growth curves generated in
the conventional longitudinal designs with a single age
cohort (Duncan et al. 1996). Although this approach has
been advocated for decades (Bell 1953; Duncan et al. 1996;
Miyazaki and Raudenbush 2000; Schaie 1965), it has been
underutilized. There are at least two advantages of apply-
ing an accelerated longitudinal design to the present study.
First, the data from girls who were post-menarcheal at the
outset of the study can be incorporated. Their data
importantly contribute to the understanding what happens
in the post-menarcheal phase. Second, the accelerated
longitudinal design allowed us to estimate the trajectories
of anxiety over a longer developmental period (a total of
4 years) than the data based on the two-year study.
Statistical Approach
When research questions involve developmental processes
before and after an event (e.g., menarche), one must be
aware of the possibility of non-linearity in the trajectories
of dependent variables because growth rates may differ
before and after the occurrence of the event. To address
this issue, we employed a two-slope growth model. This
approach is an expansion of the standard growth curve
model, in that it includes two growth rates (Finkel et al.
2003; McArdle et al. 2002; Raudenbush and Bryk 2002).
As described earlier, we used menarche as a cut-off event
of the two slopes. Therefore, this model allows for the
examination of trajectories in anxiety at three time seg-
ments: changes in anxiety during the pre-menarche period
(Slope A), anxiety at the peri-menarche transition (the
intercept), and changes in anxiety during the post-menar-
che period (Slope B). We conducted two-slope growth
curve analysis using PROC MIXED in SAS9.2 (SAS
Institute Inc. 2010). In the estimation process, we allowed
the variance between the intercept and two slopes to
covary.
The analyses were organized as follows. First, descrip-
tive statistics were reported. Second, a series of two-slope
growth curve analyses were performed to test whether
menarcheal timing and CSA were associated with the tra-
jectories of anxiety during the pre-, peri-, and post-men-
archeal phases.
Results
Descriptive Analyses
Figure 2 illustrates the mean changes in anxiety symptoms
over the course from the pre- to post-menarcheal phases by
the status of menarcheal timing. The trend in the mean
values suggests several interesting patterns: (a) during the
pre-menarche phase, earlier-maturing girls appeared to
show higher levels of anxiety than later-maturing girls; and
(b) anxiety declined in earlier-maturing girls during the
post-menarcheal phase. In general, these descriptive ﬁnd-
ings suggest that anxiety seemed to change during this
developmental transition and that the means and slopes of
anxiety may differ by the status of menarcheal timing.
These observations were tested formally in the analyses
described below.
Primary Analyses
To investigate changes in anxiety symptoms during the
transition from pre- to post-menarche, we performed a
series of two-slope growth curve models. The results are
presented in Table 3. Estimated coefﬁcients are reported in
unstandardized form, indicating the degree of increases (or
Fig. 1 Illustration of the study
design with examples
(gynecological age, time of
anxiety assessments, and
menarcheal timing)
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123decreases) in the dependent variable (i.e., anxiety symp-
toms) with a unit increase in their respective predictors. To
facilitate the interpretation of the intercept, age at the T1
assessment was centered at 11.5 years (the mean age at
T1). Model 1 was designed to answer the following ques-
tions: How do the levels of anxiety symptoms change
during the transition from pre- to post-menarche? Are girls
who experienced menarche earlier than their peers and
those who have a history of CSA more anxious during this
developmental transition? The results indicated that, on
average, anxiety symptoms decreased during both pre- and
post-menarcheal phases (b =- 0.81, p\.05, b =- 0.61,
p\.01, respectively). The main effect of early menarche
was statistically signiﬁcant (b = 2.23, p\.05), indicating
that girls who experienced menarche earlier than their
peers were at an increased risk of anxiety throughout the
transition. Girls with a history of CSA also reported higher
levels of anxiety symptoms than girls without any history
of CSA over the course of the transition (b = 3.28,
p\.01).
The signiﬁcant main effect of earlier menarche was
expanded in Model 2 by estimating its cross-level interac-
tion effect with the slopes of the pre- (Slope A) and post-
menarcheal (Slope B) phases. Because of the inclusion
of these cross-level interactions (i.e., Slope A 9 Earlier
Menarche; Slope B 9 Earlier Menarche), which were
missing in Model 1, the signiﬁcant main effect of earlier
menarche in Model 2 speciﬁcally tests whether earlier-
maturing girls experienced more anxiety at the peri-men-
archeal phases than girls who matured later. The main effect
of earlier menarche was indeed signiﬁcant (b = 4.47,
p\.01), suggesting that the peri-menarcheal phase was
more anxiety-laden (a 4.47-unit increase in anxiety symp-
toms) for earlier-maturing girls than for later-maturing girls.
Furthermore, we found that one of the interaction terms, i.e.,
Slope B 9 Earlier menarche, was statistically signiﬁcant
(b =- 1.10, p\.05; Fig. 3). As shown in Fig. 3, earlier-
maturinggirlsshowedasteeperdeclineinanxietyduringthe
post-menarcheal phase compared to later-maturing girls.
Finally, Model 3 was designed to follow up on the effect
of CSA observed in Model 1. Speciﬁcally, it examined how
CSA was associated with the changes in anxiety during the
transition from pre- to post-menarche. The main effect of
CSA was signiﬁcant (b = 4.44, p\.01), indicating that
compared to girls who did not experience CSA, girls who
had experienced CSA showed more anxiety symptoms
during the peri-menarcheal phase. However, no statistically
meaningful cross-level interaction (i.e., Slope A 9 CSA,
Slope B 9 CSA) was detected.
Discussion
Menarche is a developmentally salient demarcation in a
female’s life course that may precipitate a sudden change
in awareness of maturation. In the past two decades,
examination of how girls react to this abrupt change in their
body has been dormant in the puberty literature. This study
suggests a revived need for research attention in this
domain by offering a new perspective on how the experi-
ences of this transition may vary according to the timing of
its occurrence and contextual circumstances. Capitalizing
on prospective longitudinal data that followed pubescent
girls with histories of childhood maltreatment, this study
addressed several questions about developmental changes
in anxiety throughout the course of the menarcheal tran-
sition. To our knowledge, the present study is among the
ﬁrst to consider trajectories of anxiety and the transitional
and timing aspects of menarche simultaneously, while also
taking individual developmental history into account.
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123Results indicate that, overall, girl’s anxiety symptoms
declined during the menarcheal transition. This ﬁnding
recapitulates an earlier observation that anticipation of
menarche is more difﬁcult and anxiety-provoking than the
actual experience (Brooks-Gunn and Ruble 1982). In
addition, our anxiety ﬁndings are consistent with past work
in that menarche is not a crisis event that necessarily or
permanently disrupts the emotional well-being of girls
at this age (Brooks-Gunn and Ruble 1982; Ruble and
Brooks-Gunn 1982). Earlier-maturing girls were more
anxious before and at menarche than were later-maturing
girls. This ﬁnding echoes previous ﬁndings that menarche is
mostchallengingforthosewhofeelunpreparedforit (Ruble
andBrooks-Gunn1982),andisalsocongruentwiththebroad
literature on the risk associated with early pubertal timing
and subsequent adjustment (Ge and Natsuaki 2009; Mendle
et al. 2007). In the absence of experiences and precedents
in same-aged peers, the anxiety of earlier-maturing girls
Table 3 The effects of menarcheal timing and childhood sexual abuse during the transition from pre- to post-menarche
Model 1 Model 2 Model 3
b SE b SE b SE
Fixed effects
Intercept 12.95*** 1.09 13.93*** 1.25 13.23*** 1.13
Age 3.34*** 1.07 3.25*** 1.07 3.30*** 1.07
Physical abuse -0.94** 0.37 -0.89** 0.38 -0.94** 0.38
Slope A (pre-menarche) -0.81** 0.33 -0.99 1.26 -0.83* 0.45
Slope B (post-menarche) -0.61*** 0.23 -0.99*** 0.31 -0.77*** 0.26
Earlier menarche 2.23** 1.08 4.47*** 1.54 2.16** 1.09
Sexual abuse 3.28*** 1.10 3.08*** 1.10 4.44*** 1.63
Slope A 9 Earlier menarche 0.14 1.32 – –
Slope B 9 Earlier menarche -1.10** 0.48 – –
Slope A 9 Sexual abuse – – 0.09 0.67
Slope B 9 Sexual abuse – – -0.64 0.50
Random effects
Variance intercept 23.71*** 23.13*** 23.87***
Variance slope A 1.97* 2.18* 1.99*
Variance slope B 1.26** 1.17** 1.24**
Residual 12.94*** 12.46*** 12.76***
* p\.10; ** p\.05; *** p\.01
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123associated with a feeling of unpreparedness may be accen-
tuated. This notion is consistent with Neugarten’s (1976)
broader theoretical framework, in that in a society in which
life events are ordered in an age-graded timetable, the
adaptation and coping skills of individuals are tested when
normative life events occur outside of the given timeframe.
Importantly, the effect of menarcheal timing remained sig-
niﬁcant even after controlling for the effects of CSA, which
demonstrates a unique effect of early menarche on trajec-
tories of anxiety.
Although earlier-maturing girls may have been more
anxious than later-maturing girls, the levels of their anxiety
did not remain consistently high over the course of the
transitional period. In fact, the pace of the post-menarcheal
decline in anxiety was faster for earlier-maturing girls than
for their later-maturing counterparts. The mechanisms of
this rapid decline provide a clear vein of inquiry for future
research. As discussed above, departures from socially
normative timing and deviance from the expected schedule
of life events are believed to be stressful (Neugarten 1976).
However, importantly, the reverse may also be true; spe-
ciﬁcally, the regaining of a normative status may lead to
decreases in distress. Menarche is a universal biological
phenomenon that all healthy females will eventually
experience. While earlier-maturing girls may deviate from
the norm at young ages, their post-menarcheal status
eventually becomes the norm, as increasing numbers of
peers reach menarche and enter the post-menarcheal phase.
The downward changes in the anxiety levels of earlier-
maturing girls may correspond to their gradual gain of a
normative status as the maturational level of their peers
catch up with them. Further investigation is encouraged to
examine how developmental changes from the ‘‘deviant’’
to the ‘‘normative’’ status in pubertal maturation affect the
emotional adjustment of adolescents. The ﬁndings on
menarcheal transition (i.e., girls’ levels of anxiety were
higher during pre- and peri-menarcheal phases than the
post-menarcheal phase) and timing (i.e., compared to later
maturers, earlier maturers were more anxious during the
transition, but their anxiety declined faster in the post-
menarcheal phase) support the idea that both the timing and
transition of menarche need to be considered when
understanding the emotional experiences of girls in this
critical developmental milestone.
Finally, the third question that guided this study focused
on the contribution of individual developmental circum-
stances to emotional adjustment during the menarcheal
transition. We found that the experience of CSA imposed a
signiﬁcant risk for the development of anxiety symptoms
throughout the course of the menarcheal transition. Girls
with a history of CSA exhibited more severe anxiety
symptoms than those without such histories, even in a
sample where all participants were residing in foster care
and had previous experiences of childhood maltreatment.
Their elevated anxiety symptoms did not seem to dissipate
faster, which suggests that their anxiety symptoms were
consistently higher than those of girls who did not expe-
rience any CSA. It is important to note that all of the girls
in our sample were maltreated during childhood and that
the effect of CSA was examined in comparison to other
types of child maltreatment that were non-sexual in nature
(e.g., physical abuse, neglect, emotional abuse). Thus, the
current ﬁnding implies that CSA has a unique contribution
in the development of anxiety during the menarcheal
transition that non-sexual childhood maltreatment does not
have. One possible explanation of this ﬁnding is that
menarcheal transition is a sexual event that reawakens
unpleasant childhood memories and traumas that devel-
oped at the time of their abusive experience(s) (Noll et al.
2003).
Our study has several unique strengths. First, we used
the ofﬁcial records of childhood maltreatment. Although
the ofﬁcial records likely underestimate the cases of
childhood maltreatment (because they do not capture the
cases that have been unreported), they offer an advantage
over self reports which are more common in the CSA
literature; the information about maltreatment is more free
of memory and perceptual biases of the victims. Second,
most of the girls were premenarcheal at the outset of the
study and menarche and anxiety were repeatedly assessed
over the course of the study period. This strategy permitted
us to capture the changes in menarcheal status as well as to
obtain the data on menarcheal age as recent as possible.
Finally, ﬁnding an effect of pubertal timing in a sample of
girls who were raised in very stressful family environment
suggests the robustness of the effects of menarcheal timing
on girls’ anxiety.
Limitations
In considering the present results, several caveats should be
noted. First, as with many other studies, results may not be
generalized beyond the population represented by the
sample, which was girls with a history of childhood mal-
treatment and placement in foster care. In particular, the
absence of a non-maltreated comparison group constrains
the generalizability of the ﬁndings. However, the nature of
the sample enabled us to uniquely examine developmental
questions regarding the contribution of CSA to anxiety
trajectories and age of menarche. Second, as in many
studies recruiting a high-risk sample, our sample size was
smaller than ideal, limiting statistical power. In particular,
pre-menarcheal anxiety data for earlier-maturing girls were
under-represented. Thus, caution should be exercised in
interpreting the results regarding earlier-maturing girls’
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123anxiety in the pre-menarcheal period. Additionally, only
one-third of the participants (n = 31) were the victims of
maltreatment without sexual abuse. Replication with sam-
ples similar in size or larger than the current study is
warranted and would increase the interpretive conclusions
that can be drawn. We also recognize that the observed
effects are small in magnitude. However, it should be
emphasized that because of complexity in human behaviors
and emotions, the effect size is necessarily small in out-
comes with multiple determinants (Ahadi and Diener
1989). Finally, due to the small sample size, we classiﬁed
menarcheal timing in the form of a dichotomous scale
(earlier- or later-maturing girls), which may have decreased
the sensitivity in detecting delicate relationships between
age at menarche and anxiety symptoms. Nonetheless, the
validity of the classiﬁcation, particularly for the earlier-
maturing group, was strengthened by the fact that the
average age at menarche for girls in the earlier-maturing
group was much earlier than the national average
(12.4 years old; McDowell et al. 2007). This is important
because the reference group to which girls compare their
bodies in everyday life is peers from a general population,
not peers within a population of victims of childhood
maltreatment.
Conclusion
The current investigation accentuates the importance of the
intricate developmental relationships between menarcheal
timing, personal maltreatment history, and anxiety during
the transition from pre- to post-menarche. Our ﬁndings
demonstrate that the menarcheal transition is particularly
difﬁcult and anxiety-provoking for girls who have under-
taken this transition early and for those with a documented
history of CSA. These ﬁndings deepen the understanding
of developmental mechanisms by documenting that chan-
ges and variation in anxiety during the menarcheal transi-
tion involve not only the timing of menarche but also girls’
pre-pubertal family history (i.e., CSA experiences). If
replicated, the current ﬁndings suggest several potential
intervention avenues. First, the decline in anxiety for all
participants (regardless of CSA experiences) during the
peri- and post-menarcheal periods suggests that interven-
tions aimed at reducing anxiety might have the most beneﬁt
when implemented at the earliest stages of pubertal
development, prior to onset of menarche. Second, such
interventions would have the most beneﬁt for girls who are
showing signs of pubertal development earlier than their
peers. Third, because CSA experiences are also associated
with increased anxiety trajectories, anxiety-prevention
focused interventions for this subgroup of girls might be
especially beneﬁcial in preventing the elevation in anxiety
across adolescence that is often seen in CSA-exposed girls.
Additional investigations into the long-term anxiety tra-
jectories as a function of CSA experiences and pubertal
timing are needed to provide further insights about
opportunities for and potential beneﬁts of anxiety-focused
interventions for this vulnerable population.
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